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(54) Data transmitting method and system 

(57) A system and method for transmitting, for 
example, ATRAC data consisting of a plurality of sound 
groups or record elements (basic elements) in an 
MPEG stream is disclosed. The ATRAC data is placed 
in transport stream (TS) packets such that the basic ele- 
ments of the ATRAC data are kept intact during trans- 
mission and errors in transmission are detected. The 
ATRAC data is transmitted in packetized elementary 



stream (PES) packets with an amount of ATRAC data 
(159 bytes) being placed in each TS packet such that an 
integer number (eight) of TS packets is placed in each 
PES packet. As a result, an integer number (three) of 
sound frames of ATRAC data is transmitted in each PES 
packet. A checksum code also is included in each TS 
packet to detect errors in the data's transmission. 
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Description 

[0001] The present invention relates to a data trans- 
mitting method and system. An illustrative embodiment 
of the present invention relates to a data transmitting s 
method suitable for a system that transmits music data 
through a satellite broadcast 
[0002] Digital satellite broadcast services have 
become common. In digital satellite broadcast services, 
signals are transmitted in higher quality than conven- io 
tional analog broadcasts. In addition, since the fre- 
quency efficiency of digital broadcasts is high, many 
programs can be broadcast on marry channels. For 
example, in digital satellite broadcast services, one sat- 
ellite can provide several hundred channels. Thus, dig- 75 
ita! satellite broadcast services provide their 
sui>scribers with special channels for sports, movies, 
music, news, and so forth. These services broadcast 
special programs 24 hours a day. Among the special 
channels, music channels are among the more popular 20 
channels. On a music channel, a new song release 
guide and a hit chart can be broadcast using both video 
and audio data. 

[0003] When the subscriber listens to a music pro- 
gram on a music channel, he or she may want to buy a 25 
compact disc (CD) of a song that is being broadcast. In 
such a case, if the subscriber could download music 
data of the song from the music channel, it would be 
very convenient. To satisfy this need, the assignee of 
the present invention has proposed a system that seeks 30 
to broadcast a music program as digital audio data 
through a satellite, circulates the digital audio data cor- 
responding to the music program, and allows the sub- 
scriber to purchase the music data. 
[0004] When music data is broadcast and circulated 35 
through a satellite, if audio data is directly transmitted, 
the amount of data is extremely large and, therefore, the 
time for transmission is long. To solve this problem, the 
audio data can be compressed. An example of audio 
data compressing is the ATRAC (Adaptive Transform 40 
Acoustic Coding) technique. This technique has been 
used for compressing and recording audio data for an 
MD (Mini Disc). When audio data is compressed in the 
ATRAC format, the transmission rate for the music data 
can be decreased. In addition, circulated music data 45 
can be directly recorded on an MD. 
[0005] Data in the ATRAC format is segmented into 
basic elements, each of which consists of 424 bytes of 
data. Each basic element is referred to as a sound 
group or a sound frame. One sound group is one record so 
element. If ATRAC data is broadcasted and circulated 
through a satellite, it would be preferable if the data 
could be transmitted in such a manner that the sound 
groups are not broken up. 

[0006] In the ATRAC format, audio data is digitized at ss 
a sampling frequency of 44.1 kHz with 16 quantizing 
bits. The resultant audio data is extracted with a time 
window of 11.61 msec. The extracted audio data is 



compressed to 1/5 of the original data with modified 
DCT (Discrete Cosine Transform). 
[0007] When audio data that has been digitized at a 
sampling frequency of '14.1 kHz with 16 quantizing bits 
is extracted with a time window of 11.61 msec, the 
number of samples is 512. Thus, since there are 8 bits 
in each byte of data, the amount of aucOo data in the 
time window of 1 1 .61 msec is: 

512 x 2 = 1024 bytes. 
[0008] The total of the data amount on the left and 
right channels becomes: 

1024 x 2 = 2048 bytes 
[0009] In the ATRAC format, with modified DCT data, 
data of 2048 bytes is compressed to data of 424 bytes. 
As indicated above, the ATRAC data of 424 bytes is 
referred to as a sound group or a sound frame, and one 
sound group is one record element of compressed 
audio data in the ATRAC format. Since data of 2048 
bytes is compressed to data of 424 bytes, the com- 
pressing ratio using the ATRAC technique is around 1/5. 
[0010] In the ATRAC format, a sound group of 424 
bytes, equivalent to audio compressed data in a period 
of 11.61 msec, is one element of audio compressed 
data. When ATRAC audio data is transmitted, sound 
groups should be kept intact. 
[001 1] In a satellite broadcast, data is transmitted in 
the MPEG format (Moving Picture Experts Group). In 
the MPEG format, video data, audio data, and other 
data are placed on fixed length packets (188 bytes 
each). These packets are referred to as transport pack- 
ets (TS packets). The packets are multiplexed on the 
same stream. Thus, when ATRAC audio data is trans- 
mitted with an MPEG stream, the ATRAC audio data 
must be placed on a TS packet of 188 bytes. 
[0012] However, there is no relation between 424 
bytes of one ATRAC sound group and 188 bytes of one 
TS packet Thus, when ATRAC data is simply assigned 
to TS packets and the resultant data is transmitted, the 
sound groups are broken up. Consequently, it becomes 
difficult to perform an ATRAC demodulating process 
and an ATRAC recording process. 
[0013] Therefore, an embodiment of the present 
invention seeks to provide a data transmitting method 
for effectively transmitting data on an MPEG stream 
with PES (Packetized Elementary Stream) packets 
while basic elements of the underlying data are kept 
intact, each basic element having a predetermined data 
amount. 

[0014] Another embodiment of the present invention 
seeks to allow a receiving apparatus or a storage device 
that downloads data tc check an error in transmission 
so as to verify the reliability of the transmission data. 
[901 5] One aspect of the present invention provides a 
method for transmitting data (transmission information) 
in elementary stream packets (PES packets). The data 
comprises a plurality of data segments (basic ele- 
ments), and each of the data segments contains a pre- 
determined quantity of data. The method comprises 
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forming each elementary stream packet with an integer 
number of transport stream packets (TS packets), and 
forming each transport stream packet with a quantity of 
the data such that an integer number of data segments 
is contained in each elementary stream packet In pre- 5 
f erred embodiments the data preferably is compressed 
audio data, and one data segment is preferably one 
sound frame or one sound group. 
[0016] In accordance with an embodiment of the 
present invention, when ATRAC data is transmitted in 10 
PES packets, 159 bytes of the ATRAC data are placed 
in each TS packet, and one PES packet is formed with 
eight (8) TS packets. Thus, with one PES packet, three 
(3) sound frames of ATRAC data are transmitted. Con- 
sequently, one PES packet is formed with an integer is 
number (eight) of TS packets and an integer number 
(three) of sound frames of ATRAC data. Since an inte- 
ger number of sound frames is transmitted with each 
PES packet, the integrity of sound frames and PES 
packets is preserved. 20 
[0017] In a preferred embodiment the transmission 
information within each TS packet includes an error 
detection code or an error correction code. Thus, a 
receiving apparatus or a storage device can check for 
an error in the transmission information. 2s 
[001 8] In the data transmitting method according to an 
embodiment of the present invention, unique informa- 
tion with respect to the transmission information prefer- 
ably is placed in each TS packet. This unique 
information may contain, e.g., information representing 30 
that the current transmission data is the first PES 
packet, and information representing that the current 
transmission data is the last PES packet Thus, the 
record start position and the record end position can be 
easily detected. 35 
[001 9] In addition, the unique information may include 
information representing that the current transmission 
data is at a particular TS packet in the PES packet 
Thus, it can be determined whether data has been lost. 
Corresponding to the determined result, an error proc- 40 
ess can be performed. 

[0020] These and other particular and preferred 
aspects of the invention are set out in the accompanying 
claims. Features of the dependent claims may be com- 
bined with those of the independent claims as appropri- 45 
ate and in combination other than those explicitly set out 
in the claims. 

[0021] For a better understanding of the present 
invention reference will be made, by way of example, to 
the accompanying drawings in which: so 

Fig. 1 is a schematic diagram of a packet structure 
in a data transmitting method according to an 
embodiment of the present invention; 
Fig. 2 is a schematic diagram of a packet structure ss 
in which ATRAC data with a PTS is transmitted 
according to an embodiment of the present inven- 
tion; 



Fig. 3 is a schematic diagram of a packet structure 
of a data body in which ATRAC data is transmitted 
according to an embodiment of the present inven- 
tion; 

Fig. 4 is a schematic diagram of a packet structure 
of a data body in which ATRAC data is transmitted 
according to an embodiment of the present inven- 
tion; 

Fig. 5 is a schematic diagram of an error detection 
code placed in a data body according to an embod- 
iment of the present invention; 
Rg. 6 is a schematic diagram of a packet structure 
of the first packet in which ATRAC data without a 
PTS is being transmitted according to an embodi- 
ment of the present invention. 
Rg. 7 is a schematic diagram of a packet structure 
for each of the second through the eight packeis in 
which ATRAC data without a PTS is being transmit- 
ted to an embodiment of the present invention; 
Rg. 8 is a schematic diagram of a packet structure 
of a data body in which data corresponding to a dig- 
ital interface is being transmitted according to an 
embodiment of the present invention; 
Rg. 9 is a block diagram showing an overall struc- 
ture of a satellite broadcasting system for transmit- 
ting music data 

Rg. 10 is a schematic diagram of a display screen 
in a satellite broadcasting system for transmitting 
music data. 

Rg. 1 1 is a block diagram of a transmission side of 
a satellite broadcasting system for transmitting 
music data. 

Rg. 12 is a block diagram of an integrated receiver 
decoder (IRD) of a satellite broadcasting system for 
transmitting music data. . 

Rg. 13 is a block diagram of a storage device of a 
satellite broadcasting system for transmitting music 
data. 

[0022] According to an embodiment of the present 
invention, audio data compressed in the ATRAC format 
is transmitted with a stream of MPEG data (ISO/IEC 
13818-1 GENERIC CODING OF MOVING PICTURES 
AND ASSOCIATED AUDIO : SYSTEMS Recommenda- 
tion H.222.0). 

[0023] In the MPEG technique, a plurality of programs 
are multiplexed and transmitted with transmission ele- 
ments referred to as transport stream packets (TS pack- 
ets). The data length of each TS packet is 188 bytes 
(fixed). With audio data compressed in the ATRAC for- 
mat, one sound group of 424 bytes of ATRAC data 
should be kept intact. There is no relationship between 
the data size of one TS packet (1 88 bytes) and the data 
size of one sound group (424 bytes) of ATRAC data. 
Thus, when ATRAC data is transmitted with an MPEG 
stream, the conformity of the data deteriorates. 
[0024] Thus, in an embodiment of the present inven- 
tion, as shown in Rg. 1 A. audio data of 159 bytes that 
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has been compressed in the ATRAC format is placed in 
each of TS packets TSP1 to TSP8. With the eight TS 
packets TSP1 to TSP8, one elementary stream packet 
or PES (Packetized Elementary Stream) packet is 
formed. 

[0025] Thus, when ATRAC data of 1 59 bytes is placed 
in one TS packet and one PES packet is formed with 
eight TS packets, the data size of one PES packet 
becomes: 

159 bytes x 8= 1272 bytes 
[0026] Since the data size of one sound group is 424 
bytes, as shown in Fig. 1 B, data of 1272 bytes transmit- 
ted with one PES packet is equivalent to the data of 
three sound groups SGP1 to SGP3. 

424 bytes x3= 1272 bytes 
[0027] When ATRAC data of 159 bytes is placed in 
one TS packet and one PES packet is formed with eight 
TS packets, data of three sound groups can be transmit- 
ted with one PES packet. Since data of an integer 
number of sound groups is transmitted with one PES 
packet, the integrity of the ATRAC data is preserved. 
[0028] When ATRAC data is transmitted, 159 bytes of 
188 bytes (fixed) of each TS packet is used. The 
remaining 29 bytes of the TS packet are used for a TS 
packet header, a PES header, and a data header. The 
data header includes information of the type of trans- 
mission data and the type of transmission path, such as 
a satellite broadcast or a ground wave broadcast. More- 
over, an FDF (Held Dependent Field) of seven bytes is 
included. The FDF defines information unique to the 
ATRAC data. 

[0029] In the transmitting method according to an 
embodiment of the present invention, when ATRAC 
data is transmitted, ATRAC data of 159 bytes is placed 
in one TS packet. In addition, a data header and an FDF 
are placed in each TS packet With eight TS packets, 
one PES packet is formed. With one PES packet data 
of three sound groups is transmitted. 
[0030] An example of transmitting ATRAC data with 
PES packets in accordance with an embodiment of the 
present invention is described below. 
[0031 ] Fig. 2 shows the structure of a TS packet that 
is synchronously transmitted with a PTS (Presentation 
Time Stamp). As shown in this figure, the data length of 
one TS packet is 1 88 bytes (Fixed). The area defined by 
the first byte through the fourth byte of the TS packet is 
used for a transport packet header. The area defined by 
fifth byte through the 18-th byte of the TS packet is used 
for a PES packet header. The area defined by the 19-th 
byte through the 20-th byte of the TS packet is used for 
a data header. The area defined by the 21-st byte 
through the 188-th byte of the TS packet is used for the 
data body. Fig. 3 shows the structure of the data body in 
greater detail. 

[0032] As shown in Rg. 2, a sync byte of one byte is 
placed at the beginning of the transport packet header. 
The sync byte is followed by a transport error indicator 
of one bit a payload unit start indicator of one bit, and a 



transport priority of one bit. The transport error indicator 
represents whether the current packet has an error. The 
payload unit start indicator indicates whether a new 
PES packet starts from the payload of the current trans- 

5 port packet The transport priority represents the impor- 
tance of the current packet. The transport priority is 
followed by stream identification information (PID) of 13 
bits. The stream identification information (PID) repre- 
sents the attribute of a discrete stream of the current 

w packet. The PID is followed by a transport scrambling 
control, an adaptation field control, and a continuity 
counter. The transport scrambling control represents 
whether the payload of the current packet has been 
scrambled and represents the scrambling type. The 

15 adaptation field control represents whether the adapta- 
tion field is present The continuity counter represents 
vvr.ether a packet with the same PID has been partly 
discarded during the transmission. 
[0033] At the beginning of the PES packet header 

20 (fifth byte to 18-th byte), a packet start code prefix of 
three bytes (24 bits) (fixed) is placed. The packet start 
code prefix is followed by a stream ID of eight bits. The 
stream ID is used to identify the current stream. The 
stream ID is followed by a PES packet length of two 

25 bytes. The PES packet length represents the length of 
the current PES packet. The PES packet length is fol- 
lowed by a fixed pattern "10", a PES scramble control of 
two bits, a PES priority of one bit a data alignment indi- 
cator of one bit, a copyright of one bit, an original/copy 

30 identification of one bit, a PTS and DTS flag of two bits, 
an ESCR flag of one bit an ES rate flag of one bit, a 
DMS trick mode flag of one bit, an additional copy infor- 
mation flag of one bit a PES CRC flag of one bit, and a 
PES extension flag of one bit The PES extension flag is 

35 followed by a PES header data length of eight bits. The 
PES header data length is followed by a fixed pattern 
"1101". The fixed pattern "1101" is followed by a time 
stamp PTS 32-30. The time stamp PTS 32-30 is fol- 
lowed by a marketed bit of one bit The marketed bit is 

40 followed by a time stamp PTS 29-15 of 15 bits. The time 
stamp PTS 29-15 is followed by a marketed bit of one 
bit The marketed bit is followed by a time stamp PTS 
14-0 of 15 bits. The time stamp PTS 14-0 is followed by 
a marketed bit of one bit. 

45 [0034] At the data header (19-th byte to 20-th byte), a 
data type of eight bits, a data transmission type of six 
bits, and a tag of two bits are placed. The data type rep- 
resents the type of data being transmitted. The data 
transmission type represents the type of data transmis- 

so sion path such as a satellite broadcast or a ground wave 
broadcast. The tag represents whether the data header 
is followed by an additional header. For example, when 
the tag is "00", the data header is followed by data. 
When the tag is "01", the data header is followed by an 

55 additional header. When the tag is "1 0", there are a plu- 
rality of additional headers in the current PES packet 
[0035] The 21-st to 188-th byte are used for a data 
body. The arrangement of ATRAC data placed in the 
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data body is shown in Figure 3. As shown in this figure, 
at the first four bits of the 21 -st byte of the data body, a 
FDF field length is placed. The FDF field length repre- 
sents the length of the FDF field. The FDF field length is 
followed by an audio data type 1 of four bits. The aucfio s 
data type 1 defines the audio type (for example, 
ATRAC). The audio data type 1 is followed by an audio 
data type 2. The audio data type 2 defines a category of 
the data type (for example, ATRAC1 or ATRAC2). The 
audio data type 2 is followed by copyright information of w 
one bit, original/copy information of one bit, 
stereo/mono information of one bit, and emphasis infor- 
mation of one bit. 

[0036] The emphasis information is followed by a data 
start indicator of one bit, a data end indicator of one bit is 
and a PES data counter of three bits. The data start 
indicator represents that the current transmission data 
is the first PES packet of music data. The data start indi- 
cator is "V in the eight TS packets of a PES packet con- 
taining the start portion of a song of ATRAC data. The 20 
data end indicator represents that the current transmis- 
sion data is the last PES packet of the music data. The 
data end indicator is "1" in the eight TS packets of a 
PES packet containing the end portion of a song of 
ATRAC data. 25 
[0037] The PES data counter represents that the cur- 
rent transmission data is at what TS packet of the cur- 
rent PES packet The PES data counter is followed by a 
reserved area of three bits. The reserved area is fol- 
lowed by a present PES number of 24 bits. The present 30 
PES number represents that the current transmission 
data is at what PES packet Thus, corresponding to the 
present PES number and the PES data counter, the 
continuity of each TS packet can be determined. This 
means that the continuity of ATRAC data placed in TS 35 
packets also can be determined. 
[0038] In the example shown in Fig. 3, the area 
defined by the 27-th byte through the 29-th bytes is used 
for a reserved area. The reserved area is followed by 
ATRAC data of 159 bytes (30-th byte to 1 88-th byte). 40 
[0039] An alternative format of the data body accord- 
ing to an embodiment of the present invention is shown 
in Fig. 4. The format shown in Fig. 4 is almost the same 
as the format shown in Fig. 3. However, as shown in Fig. 
4, only the 27-th byte and the 28-th byte are reserved. 45 
At the 29-th byte, and ATRAC data checksum (CRC 
error detection code) is placed. As with the format 
shown in Fig. 3, at the 30-th byte to the 188-th byte, 
ATRAC data of 159 bytes is placed. 
[0040] Fig. 5 shows the relation between ATRAC data so 
checksum (29-th byte) and ATRAC data. The ATRAC 
checksum is calculated in the following manner. Assum- 
ing that the bit values for the ATRAC data checksum are 
denoted by CS[0] to CS[7], the values of the first bit of 
the ATRAC data of 159 bytes are denoted by ATI0][0], ss 
and the values of the last bit thereof are denoted by 
ATI158][7], the following relations are satisfied, 



CSIO^ATIOHOI^TIIIP]* ... A ATI158][0] = SUM[0] 
CS[1]*An0][1] A ATl1][1]* ... A AT[158][1] = SUM[1] ... 
CSr7] A ATl0][7] A AT[1][7]* ... *AT[158][7] = SUM[7], 

the values of CS[0] to CS[7] are set so that 
SUM[0]~SUM[7] = 0x00. 

[0041 ] With the above-described ATRAC data check- 
sum, the reliability of downloaded ATRAC data can be 
checked on the receiving side (for example, an IRE 22) 
or in a storage device side (for example, device 23). The 
details of the IRE 22 are descrbed below. 
[0042] As described above, ATRAC data of 159 bytes 
is placed in one TS packet In addition, unique informa- 
tion is defined and placed in the FDF. The FDF area is 
at a predetermined position 01 the TS packet so that sig- 
nal processes can easily be performed corresponding 
to the additional data header, ATRAC data, and the FDF 
data that are received. 

[0043] Thus, corresponding to the FDF, data of a song 
transmitted with one TS packet can be analyzed. Con- 
sequently, even if an error takes place during data trans- 
mission and thereby a particular packet is lost it can be 
detected. In addition, corresponding to the data start 
indicator and the data end indicator, the beginning and 
end of a song can be detected. With the data start indi- 
cator and the data end indicator, when data is down- 
loaded by a storage device, the record start position and 
the record end position can be easily detected. 
[0044] Next, the transmission of data, in accordance 
with embodiments of the present invention, at high 
speed without a synchronous PTS will be described. 
Figs. 6 and 7 show the structure of a TS packet in data 
which is transmitted without a synchronous PTS. Fig. 6 
shows the structure of the first TS packet of eight TS 
packets that compose one PES packet Fig. 7 shows 
the structure of the second to eighth TS packets. 
[0045] As shown in Fig. 6, the data length of the first 
TS packet is 188 bytes (fixed). The area from the first 
byte to the fourth byte of the TS packet is used for a 
transport packet header. The area from the fifth byte to 
the 1 8-th byte of the TS packet is used for a PES packet 
header. The area from the 1 9-th byte to the 20-th byte of 
the TS packet are used for a data header. The area from 
the 21 -st byte to the 188-th byte of the TS packet is used 
for a data body. 

[0046] The format of the transport packet header 
shown in Fig. 6 is the same as the format shown in Fig. 
2. In the PES packet header (fifth byte to 18-th byte), the 
format from a packet start code prefix of 24 bites (fixed) 
to a PES header data length of eight bits (13-th byte) is 
the same as the format shown in Fig. 2. However, in the 
format shown in Fig. 6, the PES header data length is 
followed by five stuffing bytes (meaningless data). 
[0047] In the data header (1 9-th byte to 20-th byte), a 
data type of eight bits, a data transmission type of six 
bits, and a tag of two bits are placed. The area from the 
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21-st byte to the 188-th byte is used for a data body. 
ATRAC data is placed in the data body. The arrange- 
ment of the ATRAC data is the same as that of the struc- 
ture shown in Fig. 4. 

[0048] As shown in Fig. 7, as with the structure of the s 
TS packet shown in Fig. 2, in each of the second to the 
eighth TS packets of 1 88 bytes each, the first byte to the 
fourth bytes are used for a transport packet header. The 
area from the 21-st byte to the 188-th byte is used for a 
data body. 

[0049] The structure of the transport packet header of 
each of the second to the eighth TS packets is the same 
as that of the TS packet shown in Fig. 2. The structure 
of the data body of each of the second to the eighth TS 
packets is the same as that of the TS packet shown in 
Fig. 4. 

[0050] The area from the fifth byte to the 20-th byte of 
each of the second to the eighth TS packets is used for 
stuffing bits rather than the PES packet header. 
[0051] In the high speed transmission format 
described with reference to Figs. 6 and 7, since a syn- 
chronous PTS is not added to each TS packet, a prede- 
termined PES packet header is placed in the first TS 
packet of the PES packet The PES packet header is not 
placed in the second to the eighth TS packets. 
[0052] In the above-described example, ATRAC data 
is transmitted with MPEG packets. However, the 
present invention is not limited to such a format Fig. 8 
shows an example of the transmission, in accordance 
with an embodiment of the present invention, of data 
formatted in accordance with the IEC 958 standard. In 
this case, data of 3072 bytes is placed in one PES 
packet Thus, two frames of IEC958 data can be trans- 
mitted with one PES packet. 

[0053] When IEC958 data is transmitted, the IEC958 
data is arranged as shown in Fig. 8. As shown in Fig. 8, 
at the first four bits of the data body (21-st byte to 188- 
th byte), an FDF field length is placed. The FDF field 
length is followed by an audio data type 1 of four bits. 
The audio data type 1 is followed by an audio data type 
2. The audio data type 2 is followed by a copyright of 
one bit, an original/copy of one bit, a stereo/mono of one 
bit, and an emphasis of one bit. The emphasis is fol- 
lowed by a data start indicator of one bit and a data end 
indicator of one bit The data end indicator is followed by 
a reserved area of six bits. The reserved area is fol- 
lowed by a present PES number (24-th byte to 26-th 
byte). 

[0054] The present PES number is followed by a 
reserved area (27-th byte to 58-th byte). The reserved 
area is followed by an IEC958 data checksum (CRC 
error detection code). The IEC958 data checksum is fol- 
lowed by 1EC958 data of 128 bytes (60-th byte to 1 88-th 
byte). Since 128 bytes of data are paced in one TS 
packet, the integrity of IC958 data and PES packets is 
preserved. 

[0055] As described above, when ATRAC data is 
transmitted with PES packets, if ATRAC audio data of 



159 bytes is placed in one TS packet, data of three 
sound groups can be transmitted with one PES packet. 
Thus, the conformity of ATRAC data and PES packets 
improves. In a satellite broadcast data is transmitted in 
the MPEG format. In a system that transnits music data 
through a satellite broadcast the music data is com- 
pressed in the ATRAC format. When such a system 
transmits music data, it is preferred to place ATRAC 
data in each PES packet in the above-described man- 
ner. 

[0056] Next, a system which circulates music data 
through a satellite broadcast will be described. 
[0057] Fig. 9 shows the overall structure of a system 
that circulates music data through a satellite broadcast. 
In Fig. 9, reference numeral 1 is a ground station of a 
satellite broadcasting system. A program broadcast 
material server 1 1 supplies the material for a music pro- 
gram to the ground station 1. Audio channel program 
broadcast material servers 12 A, 12B and so forth sup- 
ply materials for audio channels to the ground station 1 . 
A download audio data material server 13 supplies 
download data to the ground station 1. A GUI data 
server 14 supplies graphic user interface screen data to 
the ground station 1. 

[0058] The program broadcast material server 1 1 is a 
server that provides materials of conventional music 
broadcast programs. The materials of music broadcast 
programs transmitted from the program broadcast 
material server 1 1 are moving picture data and audio 
data. In a conventional music broadcast program, a pro- 
motion video program for new songs and a new hit chart 
count-down program are broadcast 
[0059] The audio channel program broadcast material 
servers 12 A, 12B, and so forth are servers that provide 
audio programs on audio channels. The audio channel 
pro-am broadcast materials are only audio data. In 
each audio channel program broadcast, the same song 
is repeatedly broadcast at intervals of a predetermined 
time period. The song relates to a download song 
(described later). Each audio channel is independent 
and can be used in various manners. For example, on 
one audio channel, a new Japanese pop song is repeat- 
edly broadcast at intervals of a predetermined time 
period. On another audio channel, a new American pop 
song is repeatedly broadcast at intervals of a predeter- 
mined time period. On a further audio channel, a new 
jazz song is repeatedly broadcast at intervals of a pre- 
determined time period. Alternatively, a plurality of 
songs of the same artist may be broadcast on different 
audio channels. 

[0060] The download audio data material server 13 
provides a plurality of download aucfio programs. The 
download audio programs relate to songs broadcast on 
audio channels. For example, as described above, on 
one audio channel, a new Japanese pop song is repeat- 
edly broadcast at intervals of a predetermined time 
period. On another audio channel, a new American pop 
song is repeatedly broadcast at intervals of a predeter- 
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mined time period. On a further audio channel, a new 
jazz song is repeatedly broadcast at intervals of a pre- 
determined time period. In this case, the new Japanese 
pop song, the new American pop song, and the new 
jazz song are provided as download audio data. 5 
[0061] The GUI (Graphic User Interface) data server 
1 4 provides data for forming a screen for a page of a cir- 
culated program list, a screen of a page for each song 
information page, a screen of an EPG (Electric Program 
Guide), and so forth. A list of download programs and 10 
the related information can be displayed on the screen 
of a monitor. The GUI data server 1 4 supplies such data 
to the ground station 1 . 

[0062] The ground station 1 multiplexes video data 
and audio data as music program broadcast material is 
received from the program broadcast material server 
11, audio data from , the audio channel materials 
received from the audio channel program broadcast 
material servers 12 A, 12B, and so forth, download data 
received from the download audio data material server 20 
13, and data received from the GUI data server 14 and 
transmits the multiplexed data. At this point, video data 
for a broadcast music program is compressed in the 
MPEG2 video format (Moving Picture Experts Group 2), 
and audio data on each audio channel is compressed in 2s 
the MPEG audio format. Download audio data is com- 
pressed with the ATRAC format (Adaptive Transform 
Acoustic Coding). In addition, she download audio data 
is encrypted with key information received from a key 
information server 1 5. 30 
[0063] A signal transmitted from the ground station 1 
is received by a receiving facility 3 of each family 
through a satellite 2. The satellite 2 is equipped with a 
plurality of transponders. 

[0064] The receiving facility 3 of each end user com- 35 
prises a parabolic antenna 21, an IRD (Integrated 
Receiver Decoder) 22, a storage device 23, and a tele- 
vision receiver 24. The parabolic antenna 21 receives a 
signal through the satellite 2. An LNB (Low Noise Block 
Down-converter) 25 (Fig. 12) disposed in the parabolic 40 
antenna 21 converts the frequency of the received sig- 
nal into a predetermined frequency. The resultant signal 
is supplied to the IRD 22. 

[0065] The IRD 22 selects a signal of a predetermined 
channel from the received signal and demodulates the 45 
signal into a video signal and an audio signal. In addi- 
tion, the IRD 22 forms a page of a list of circulated 
songs, song information pages, and an EPG screen. An 
output signal of the IRD 22 is supplied to the television 
receiver 24. so 
[0066] The storage device 23 stores audio data that 
has been downloaded. An example of the storage 
device 23 is a mini disc (MD) recorder/player. 
[0067] The IRD 22 is connected to a charging server 
5 through, for example, a telephone line 4. A user's card 55 
88 (Fig. 12) containing an integrated circuit (IC) for 
recording various information is inserted into the IRD 
22. When audio data is downloaded, the occurrence is 
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recorded on the IC card. The information recorded on 
the IC card is transmitted to the charging server 5 
through the telephone line 4. The charging server 5 
charges the subscriber for the downloaded audio data. 
Since the subscriber is properly charged for the down- 
loaded data, the copyright owner of this data can be 
compensated. 

[0068] As described above, in the system, the ground 
station 1 multiplexes video data and audio data as 
music program broadcast material received from the 
program broadcast material server 11, audio data as 
audio channel materials received from the audio chan- 
nel program broadcast material servers 12A, 12B, and 
so forth, download data received from the download 
audio data material server 13, and data received from 
the GUI data server 14 and transmits the multiplexed 
data. 

[0069] When the receiving facility 3 of each end user 
receives the broadcast signal, the subscriber can see a 
music program and a graphic screen corresponding to 
data received from the GUI data server 14. When the 
subscriber performs a predetermined operation on the 
graphic screen of the receiving facility 3, he or she can 
see each song information page. In addition, the sub- 
scriber can listen to each demonstration song. Moreo- 
ver, when the subscriber performs a predetermined 
operation on the graphic screen of the receiving facility 
3, he or she can download desired audio data to the 
receiving facility 3 and record the downloaded audio 
data in the storage device 23. 
[0070] In other words, when the receiving facility 3 of 
each family receives a broadcast signal, a list page 30 
for circulated songs is displayed on the screen of the tel- 
evision receiver 24 as shown in Fig. 1 0A. In the list page 
30, a window 31 for downloadable songs and a moving 
picture 32 for a music program received from the pro- 
gram broadcast material server 11 are displayed. On 
the window 31, an artist name 33, downloadable song 
program names 34, 34, 34, .... and song selection but- 
tons 35, 35, . . . are displayed. 
[0071] The subscriber searches a desired song from 
the list page 30. To see detailed information for each 
song, the subscriber operates for example arrow keys of 
a remote commander 98 (Fig. 12) and presses a rele- 
vant song selection button 35. 
[0072] When the relevant song selection button 35 on 
the window 31 is pressed, a song information page 40 is 
displayed as shown in Fig. 10B. In each song informa- 
tion page, a window 41 providing detailed song informa- 
tion is displayed. In addition, a still picture 42 for a CD 
jacket for the relevant song is displayed. On the window 
41, detailed song information such as an artist name, a 
song name, a song writer, a composer, a song text, and 
live information are displayed. In addition, a demonstra- 
tion (demo) button 44, a download button 45, and an 
exit button 46 are displayed. 

[0073] The demonstration button 44 allows the sub- 
scriber to listen to a demonstration song before pur- 
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chasing the relevant audio data The download button 
45 allows the subscriber to download a desired song to 
the receiving facility and then to transmit it to the storage 
device 23. The exit button 46 allows the subscriber to 
see the previous page. The list page 30 and the infer- 5 
mation page 40 provide the subscriber with a song 
being circulated and detailed information with respect to 
the song. 

[0074] When the subscriber wants to listen to a 
desired song, he or she operates the arrow keys and 10 
then presses the demonstration key 44. When the dem- 
onstration key 44 is pressed, an audio channel corre- 
spond ng to the desired song is selected. On each audio 
channel, the same song is repeatedly broadcast at 
intervals of a predetermined time period. When the is 
demonstration button 44 is pressed, the relevant audio 
channel corresponding to the song is selected. Thus, 
the subscriber can listen to a demonstration of the song. 
[0075] When the subscrfoer wants to purchase the 
song to which he or she has listened, he or she presses 20 
the download button 45. Downloaded audio data corre- 
sponds to a song that is broadcast on an audio channel. 
Thus, when the download button 45 is pressed, the 
audio data of the selected song is downloaded to the 
receiving facility 3 and then recorded in the storage 25 
device 23. 

[0076] When the subscriber wants to exit to the list 
page, he or she presses the exit button 46. When the 
exit button 46 is pressed, the fist screen 30 shown in 
Fig. 1 0A is displayed. 30 
[0077] In the system, the song list page 30 and each 
song information page 40 are displayed. The subscriber 
can learn about each song from the song list page 30 
and each song information page 40. When the sub- 
scriber presses the demonstration button 44 on the 35 
screen, he or she can listen to a demonstration of the 
selected song. When the subscriber presses the down- 
load button 45, he or she can download the audio data 
of the selected program to the receiving facility 3 and 
record the audio data in the storage device 23. 40 
[0078] Fig. 1 1 shows the structure of the ground sta- 
tion 1 of the system according to an embodiment of the 
present invention. In Fig. 1 1 , video data received from 
the program broadcast material server 1 1 is supplied to 
an MPEG2 video encoder and an MPEG audio encoder 45 
51 B. Audio data received from the audio channel pro- 
gram broadcast material servers 12A, 12B, and so forth 
is supplied to MPEG audio encoders 52A, 52B, and so 
forth. Download audio data received from the download 
audio data material server 13 is supplied to an ATRAC so 
encoder 53. Graphic user interface screen data 
received from the GUI data server 14 is supplied to a 
GUI data authoring circuit 54. 
[0079] A video signal received from the program 
broadcast material server 1 1 is compressed and pack- ss 
etized by the MPEG2 video encoder 51 A. The resultant 
video packets are supplied to a multiplexer 56. An audio 
signal received from the program broadcast material 



server 1 1 is compressed and packetized by the MPEG 
audio encoder 51 B. The resultant audio packets are 
supplied to the multiplexer 56. 
[0080] Audio data received from the audio channel 
program broadcast material servers 12A. 12B, and so 
forth are compressed and packetized by the MPEG 
audio encoders 52A, 52B and so forth in the MPEG2 
audio format. The resultant audio packets are supplied 
to the multiplexer 56. 

[0081 ] Download audio data received from the down- 
load audio data material server 13 is compressed and 
packetized by the ATRAC encoder 53 in the ATRAC for- 
mat The resultant data packets are supplied to an 
encrypting circuit 57. The encrypting circuit 57 encrypts 
the data packets. The output data of the encrypting cir- 
cuit 57 is supplied to the multiplexer 56. Since the audio 
data is encrypted, illegal downloading and copyright 
infringement are prevented. 

[0082] Graphic user interface screen data received 
from the GUI data server 14 is processed and pack- 
etized by the GUI data authorizing circuit 54. The result- 
ant data packets are supplied to the multiplexer 56. 
[0083] The multiplexer 56 multiplexes video packets 
received from the MPEG2 video encoder 51 A, audio 
packets received from the MPEG audio encoder 51 B, 
audio packets received from the MPEG audio encoders 
52A, 52B and so forth, data packets received from the 
ATRAC encoder 53 through the encrypting circuit 57, 
and data packets received from the GUI data authoring 
circuit 54. 

[0084] An output signal of the multiplexer 56 is sup- 
plied to a QPSK (quadrature phase shift keying) modu- 
lating circuit 57-2. The QPSK modulating circuit 57-2 
modulates transmission data with QPSK. An output sig- 
nal of the QPSK modulating circuit 57-2 is supplied to a 
ratio frequency circuit 58. The radio frequency circuit 
58 converts the carrier frequency into a predetermined 
frequency and amplifies the power of the received data. 
An output signal of the radio frequency circuit 58 is 
transmitted to the satellite 2 through an antenna 59. 
[0085] In the ground station 1, program broadcast 
video data and audio data are compressed in the MPEG 
format. Audio data on an audio channel is compressed 
in the MPEG audio format Download audio data is 
compressed in the ATRAC format These video data, 
audio data, download audio data, and GUI data are mul- 
tiplexed and transmitted. 

[0086] Next, the receiving facility 3 of each end user 
will be described. 

[0087] As shown in Fig. 9, the receiving facility 3 com- 
prises parabolic antenna 21 , IRD 22, storage device 23, 
and television receiver 24. The storage device 23 is for 
example an MD recorder/player. 
[0088] Fig. 12 shows an example of the structure of 
the IRD 22. In Fig. 12, the parabolic antenna 21 
receives a digital satellite broadcast signal from the sat- 
ellite 2. The signal received from the parabolic antenna 
21 is supplied to an LNB 25 disposed in the parabolic 
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antenna 22. The LNB down-converts the frequency of 
the received signal to a predetermined frequency. 
[0089] An output signal of the LNB 25 is supplied to a 
tuner circuit 71 . The tuner circuit 71 selects a signal with 
the predetermined frequency from the received signal s 
corresponding to a setup signal received from a control- 
ler 76. 

[0090] An output signal of the tuner circuit 71 is sup- 
plied to a QPSK demodulating circuit 72. The QPSK 
demodulating circuit 72 demodulates the received sig- w 
nal with the QPSK and obtains a demodulated bit 
stream. An output signal of the QPSK demodulating cir- 
cuit/72 is supplied to an error correcting circuit 73. The 
error correcting circuit 73 detects an error from the 
received signal and corrects the error. is 
[0091] An output signal of the error correcting circuit 

73 is supplied to a demultiplexer 74. The demultiplexer 

74 receives the bit stream signal from the error correct- 
ing circuit 73. The bit stream signal is temporarily stored 

in a data buffer memory 75. The bit stream signal stored 20 
in the buffer memory 75 is framed as a sequence of 
packets. The packets are separated into each data type, 
and a determination is made of whether each packet 
contains desired data. 

[0092] As described above, video data and audio data 25 
for a conventional broadcast program, audio data for a 
plurality of audio channels, download audio data, and 
GUI data are transmitted from the ground station 1 . The 
video data has been compressed in the MPEG2 video 
format and the audio data has been compressed in the 30 
MPEG audio format. The download audio data has 
been compressed in the ATRAC format. 
[0093] The demultiplexer 74 separates the received 
packets into video data, audio data, download audio 
data, and GUI data. 35 
[0094] The video data separated by the demultiplexer 
74 is supplied to the MPEG2 video decoder 78. The 
MPEG2 video decoder 78 temporarily stores the input 
digital video signal in a buffer memory 79 so as to 
decode the video signal that has been compressed in ao 
MPEG2. The MPEG2 video decoder 78 decodes a 
component video signal. 

[0095] An output signal of the MPEG2 video decoder 
78 is supplied to, for example, an NTSC (National Tele- 
vision System Committee) analog video encoder 80. 45 
The analog video encoder 80 encodes a component 
video signal into an NTSC composite video signal. The 
resultant video signal is transmitted from an output ter- 
minal 81. 

[0096] The audio data on an audio channel is supplied so 
to an MPEG audio decoder 82. The MPEG aucfio 
decoder 82 temporarily stores the input digital audio sig- 
nal in a buffer memory 83 and decodes the digital audio 
signal. 

[0097] An output signal of the MPEG audio decoder ss 
82 is supplied to a D/A converter 84. The D/A converter 
84 converts the digital audio signal into an analog aucfio 
signal. An output signal of the D/A converter 84 is output 



from an output terminal 85. 

[Q098] The download audio data is temporarily stored 
to a buffer memory 86. An output signal of the buffer 
memory 86 is supplied to a decrypting circuit 87. As 
described above, the download audio data has been 
encrypted. A key necessary for decrypting the down- 
load audio data is generated by an IC card 88. 
[0099] Download completion information is supplied 
from the buffer memory 86 to a gate circuit 89. In addi- 
tion, information necessary for decrypting the received 
signal is supplied from the demultiplexer 74 to the gate 
circuit 89. 

[0100] When audio data is downloaded, the audio 
data is stored in the buffer memory 86. At this point, the 
gate circuit 89 opens. Thus, information necessary for 
decrypting the audio data is supplied to the IC card 88. 
In response, the IC card 88 supplies a key to the 
decrypting circuit 87. The decrypting circuit 87 decrypts 
the audio data correspond ng to the key received from 
the IC card 88. At this point, charging information is 
stored in the IC card 88. 

[0101] An output signal of the decrypting circuit 87 is 
supplied to an ATRAC decoder 90. In addition, the out- 
put signal of the decrypting circuit 87 is supplied to a ter- 
minal 91 B of a switch circuit 91 . The ATRAC decoder 90 
decodes the output signal of the decrypting circuit 87 in 
the ATRAC format The ATRAC decoder 90 outputs a 
PCM (pulse code modulated) audio signal. An output 
signal (namely, the PCM audio signal) of the ATRAC 
decoder 90 is supplied to an input terminal 91 A of the 
switch circuit 91. 

[0102] The switch circuit 91 is controlled by the con- 
troller 76. When the switch circuit 91 is placed in the ter- 
minal 91 A position, the switch circuit 91 outputs the 
PCM audio signal. When the switch circuit 91 is placed 
in the terminal 91 B position, the switch circuit 91 outputs 
a digital audio signal that has been compressed in the 
ATRAC format. 

[0103] An output signal of the switch circuit 91 is sup- 
plied to a water mark adding circuit 92. The water mark 
adding circuit 92 adds an electronic water mark to audio 
data so as to protect against unauthorized use. 
[0104] An output signal of the water mark adding cir- 
cuit 92 is supplied to a digital interface 93 corresponding 
to, for example, IEC958. In addition, the output signal of 
the water mark adding circuit 92 is supplied to a D/A 
converter 94. The D/A converter 94 converts the digital 
audio signal into an analog audio signal. The analog 
audio signal is output from an analog output terminal 
95. 

[0105] The GUI data is supplied to the controller 76. 
The controller 76 forms a screen for a list page, a screen 
for each song information page, and an EPG screen. 
The formed screens are written to particular areas of 
the buffer memory 79. Thus, a broadcast song list page, 
each song information page, and an EPG can be dis- 
played. 

[01 06] The controller 76 controls all the processes of 
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the I RD 22. Data is input to the controller 76 through an 
input key pad 98. A modem 99 is connected to the con- 
troller 76. Charging information is recorded in the IC 
card 88. The information recorded in the IC card 88 is 
transmitted to the charging server 5 through the modem 5 
99 and the telephone line 4. 

[0107] The switch circuit 91 selects either the PCM 
data or the ATRAC audio data. When the storage device 
23 receives PCM data, the switch circuit 91 is placed in 
the terminal 91 A position. When the storage device 23 10 
receives ATRAC data, the switch circuit 91 is placed in 
the terminal 91 B position. When the switch circuit 91 is 
placed in the terminal 91 A position, the downloaded 
ATRAC data is supplied to the ATRAC decoder 90 which 
decodes the ATRAC data. The decoded data is output- is 
from the digital interface 93 through the switch circuit 91 
and the water mark adding circuit 92. When the switch 
circuit 91 is placed in the terminal 91 B position the 
downloaded ATRAC data is output from the digital inter- 
face 93 through the switch circuit 91 and the water mark 20 
adding circuit 92. 

[0108] Fig. 13 shows an example of the structure of 
the storage device 23. In this example, the storage 
device 23 includes an MD recorder/player. 
[01 09] In Fig. 1 3, reference numeral 1 01 is a disc. The 2s 
disc 101 is an MD that is, for example, an optical-mag- 
netic disc with a diameter of 64 mm that is packaged in 
a cartridge. An optical head 103 and a magnetic head 
121 are disposed for the disc 101 . The optical head 1 03 
has a laser diode, an optical system, and a detector. 30 
The laser diode radiates laser light. The optical system 
is composed of a polarizing beam splitter and an objec- 
tive lens 103a The detector detects reflected light. The 
objective lens 1 03a is held so that it can be moved in the 
radius direction of the disc and in the approach- 35 
ing/departing direction thereof by a two-axis device 1 04. 
The optical head 103 and the magnetic head 121 can 
be moved in the radial direction of the disc by a thread 
mechanism 105. 

[01 1 0] Information detected from the disc 1 01 by the 40 
optical head 1 03 is supplied to an RF amplifier 1 07. The 
RF amplifier 107 performs arithmetic processes for out- 
putting signals of individual detectors of the optical head 
103 and extracts a reproduction RF signal, a tracking 
error signal, a focus error signal, wobbled absolute posi- 45 
tion information, address information, and so forth from 
the output signals. The reproduction RF signal is sup- 
plied to an EFM (Eight To Fourteen Modulation) and 
ACICR (Advanced Cross Interleave Reed-Solomon 
Code) encoder/decoder portion 108. The tracking error so 
signal received from the RF amplifier 107 is supplied to 
a servo circuit 109. The address information is supplied 
to an address decoder 1 10. The address decoder 1 10 
decodes the address information and outputs an abso- 
lute position address. ss 
[01 1 1 ] The servo circuit 1 09 generates various servo 
drive signals corresponding to the tracking error signal, 
the focus error signal, a track jump command, a seek 
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command, rotation detection information for the spindle 
motor 102, and so forth. The track jump command, the 
seek command, the rotation detection information, and 
so forth are received from the system controller 111. 
The two-axis device 1 04 and the thread mechanism 105 
are controlled corresponding to such various servo 
drive signals so as to perform a focus controlling opera- 
tion and a cracking controlling operation. 
[0112] All the operations of the storage device are 
managed by the system controller 111. Data is input 
from an operation inputting portion 119 to the system 
controller 111. 

[0113] When an audio signal is recorded, an analog 
audio signal is supplied from an input terminal 122 to an 
A/D converter 123. The A/D converter 123 digitizes the 
audio signal. An output signal of the A/D converter 123 
is supplied to an audio compression encoder/decoder 
114. The audio compression encoder/decoder 114 
compresses the audio data in the ATRAC format. 
[0114] An output signal of the audio compression 
encoder/decoder 114 is temporarily written to a RAM 
113 under the control of a memory controller 112. 
Thereafter, the resultant audio data is supplied to an 
EFM and ACIRC encoder/decoder 108. The EFM and 
ACIRC encoder/ decoder 108 adds an error correction 
code to the audio data. In addition, the data is modu- 
lated with the EFM. An output signal of the EFM and 
ACIRC encoder/decoder 108 is supplied to the mag- 
netic head 121 through the head driving circuit 124. At 
this point the optical head 1 03 radiates a laser beam to 
the disc so as to record ATRAC compressed audio data 
on the disc. 

[01 1 5] The MD recorder^layer can directly input and 
record ATRAC data to the disc. ATRAC data is input 
through the digital interface 125 corresponding to, for 
example, IEC958. 

fpi 1 6] The ATRAC data received from the digital inter- 
face 125 is supplied to the EFM and ACIRC 
encoder/decoder 108. The EFM and ACIRC 
encoder/decoder 108 adds an error correction code to 
the audio data. In addition, an output signal of the EFM 
and ACIRC encoder/decoder 108 is supplied to the 
magnetic head 121 through the head driving circuit 124. 
At this point, the optical head 103 radiates a laser beam 
to the disc so as to record ATRAC compressed audio 
data to the disc 101. This data is modulated with the 
EFM. 

[0117] In the reproduction mode, a record signal is 
reproduced from the disc 101 by the optical head 103. 
An output signal of the optical head 103 is supplied to 
an RF amplifier 107. The RF amplifier 107 outputs a 
reproduction RF signal. The reproduction RF signal is 
supplied to the EFM and ACIRC decoder 108 through a 
digitizing circuit 106. The EFM and ACIRC decoder 108 
performs an EFM demodulating process and an ACIRC 
error correcting process for the reproduction RF signal. 
[0118] An output signal of the EFM and ACIRC 
decoder 108 is temporarily written to the RAM 113 
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under the control of the memory controller 112. Data is 
intermittently read from the optical-magnetic disc 1 01 by 
the optical head 103 at 1 .41 Mbrts/sec. In addition, data 
is intermittently reproduced from the optical head 1 03 to 
the RAM 113 at 1.41 Mbits/sec. 5 
[0119] Data written to the RAM 113 is read at 0.3 
Mbits/sec. The read data is supplied to the audio com- 
pression encoder/decoder 114. The audio compression 
encoder/decoder 114 performs a decompressing proc- 
ess for the ATRAC audio data. io 
[0120] An output data of the audio compression 
encoder/decoder 1 14 is supplied to the D/A converter 
1 15. The D/A converter 115 converts the digital audio 
signal into an analog audio signal. The analog audio 
signal is output from the output terminal 117. is 
[0121] Data is read to or written from the RAM 113 
under the controi of the memory controller 1 12. In other 
words, the memory controller 112 controls a write 
pointer and a read pointer so as to designate an 
address of the RAM 113. The write pointer is incre- 20 
merited at 1.41 Mbits/sec. On the other hand, the read 
pointer is incremented at 0.3 Mbits/sec. Due to the dif- 
ference between the writing bit rate and the reading bit 
rate, the RAM 1 13 always stores data. When the RAM 
1 13 becomes full of data, the incrementing operation of 25 
the write pointer is stopped. In addition, the data read- 
ing operation for the disc 101 by the optical head 103 is 
stopped. However, since the incrementing operation of 
the read pointer is continuously performed, the repro- 
duction of audio data does not stop. 30 
[0122] When only the reading operation for the RAM 
113 is continuously performed and the data storage 
amount of the RAM 1 13 becomes smaller than a prede- 
termined amount the data reading operation of the opti- 
cal head 103 and the incrementing operation of the 35 
write pointer are resumed. Thus, data is stored to the 
RAM 113. 

[0123] Since the reproduction audio signal is output 
through the RAM 1 1 3, even if a tracking error due to an 
outer disturbance takes place, the reproduction of audio 40 
data does not stop. While the RAM 113 stores data, 
when a correct track position is accessed, the data 
reading operation can be resumed without an influence 
of the reproduction data output. 

[01 24] In this system, music distribution data has been 45 
compressed in the ATRAC format. The ATRAC com- 
pressed data is transmitted with TS packets corre- 
sponding to the MPEG standard. As described above, 
when one TS packet is composed of 159 bytes and one 
PES packet is composed of eight TS packets, ATRAC so 
data of three sound frames can be transmitted with one 
PES packet. Thus, the conformity of ATRAC data and 
PES packets is high. 

[0125] In such a system, through, for example, an 
IEC958 optical interface, ATRAC data is transmitted ss 
from IRD 22 to the storage device 23 (such as an MD 
recorder/flayer). When ATRAC data is transmitted 
through the IEC958 optical interface, as shown in Fig. 8, 



assuming that data of 3072 bytes is placed in one PES 
packet, two frames of IEC958 data can be transmitted 
with one PES packet Thus, the conformity of IEC 958 
frames and PES packets also is high. 
[01 26] As described with reference to Figs. 4 and 8, a 
checksum code is added to ATRAC data or IEC958 data 
for each TS packet For example, when ATRAC data is 
input through, for example, the digital interface 125, an 
error can be detected. Thus, while data is being down- 
loaded, if an error in the ATRAC data is detected, a 
downloading operation and a recording operation can 
be stopped. In this case, the operation may be 
repeated. As described above, since music data in the 
ATRAC format is repeatedly broadcast, when an error is 
detected, a download retrying operation can be per- 
formed. In addition, with the retrying operation, data 
free of an error can be downloaded. Thus, a system with 
high reliability can be structured. 
[0127] As embodiments of the present invention, a 
transmitting method and an example of a system corre- 
sponding thereto are described. However, the transmit- 
ting method and the system corresponding thereto are 
not limited to those described. Instead, the present 
invention can be applied to various transmitting meth- 
ods and systems corresponding thereto In the above- 
descrfoed embodiments, an error detection code is 
added to the transmission data (ATRAC data) in each 
TS packet In the alternative, an error correction code 
may be added. 

[0128] According to embodiments of the present 
invention, transmission information, segmented into 
basic elements, each of which has a predetermined 
amount of data, is transmitted in PES packets. Each 
PES packet is formed with an integer number of TS 
packets, and the amount of data transmitted in each TS 
packet is determined such that an integer number of 
basic elements of the transmission information is placed 
in each PES packet For example, when ATRAC data is 
transmitted, 159 bytes of the ATRAC data are placed in 
ore TS packet With eight TS packets, one PES packet 
is formed. Wrth one PES packet, three sound frames of 
ATRAC data are transmitted. Thus, since an integer 
number of sound frames is transmitted with one PES 
packet, the integrity or sound frames and PES packets 
remains intact 

[01 29] Since an error detection code or an error cor- 
rection code is added to the transmission information in 
each TS packet, the receiving apparatus or storage 
device can check for an error in the transmission infor- 
mation. Since errors in the received data and down- 
loaded data are detected, a particular process, such as 
downloading the data, can be repeated to obtain error- 
free data. Thus, the reliability of the system is remarka- 
bly improved. 

[0130] In addition, according to embodiments of the 
present invention, unique information with respect to the 
transmission information is placed in each TS packet. 
The unique information includes information represent- 
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ing that the current transmission data is the first PES 
packet and information representing that the current 
transmission data is the last PES packet. Thus, the 
record start position and the record end position can be 
easily detected. In addition, the unique information 5 
includes information indicating that the current trans- 
mission data is placed at a particular TS packet in the 
current PES packet Thus, it can be determined whether 
data has been lost Corresponding to the determined 
result, an error process can be performed. w 

Claims 

1. A method for transmitting data in a stream of ele- 
mentary stream packets, said data being seg- is 
merited into basic elements with each of said basic 
elements containing a predetermined quantity of 
said data, the method comprising: 

forming each of said elementary stream pack- so 
ets with an integer number of transport stream 
packets; 

placing within each of said transport stream 
packets a quantity of said data such that an 
integer number of said basic elements is con- 25 
tained in each of said elementary stream pack- 
ets; and 

transmitting said elementary stream packets. 

2. The method of claim 1 , further comprising including 30 
in each of said transport stream packets a code for 
detecting an error in said data. 

3. The method of claim 1 or 2, further comprising 
including in each of said transport stream packets a 35 
code for correcting an error in said data. 

4. The method of any preceding claim, wherein the 
data capacity of each of said transport stream 
packets is fixed. 40 

5. The method of any preceding claim, wherein said 
data is compressed audio data and each of said 
basic elements is a sound group. 

45 

6. The method of claim 5. wherein said compressed 
audio data is ATRAC data and said transmitting 
comprises multiplexing said transport stream pack- 
ets with other transport stream packets containing 
MPEG data. so 

7. The method of claim 6, wherein the data capacity of 
said transport stream packets containing ATRAC 
data is the same as the data capacity of the trans- 
port stream packets containing MPEG data. ss 

8. The method of claim 7, wherein said data capacity 
is 188 bytes. 



9. The method of claim 6, wherein said integer 
number of transport stream packets is 8 and said 
integer number of basic elements is 3. 

10. The method of claim 1, 2. 3 or 4, wherein said data 
is IEC958 data and each of said basic elements is 
a sound group. 

11. The method of any preceding claim, further com- 
prising including in each of said transport stream 
packets indicia identifying said data, said data's 
organisation and said data's manner of transmis- 
sion. 

12. The method of claim 11, wherein said stream of ele- 
mentary stream packets corresponds to a sound 
recording and further comprising including in the 
first elementary stream packet of said stream indi- 
cia identifying said packet as the first elementary 
stream packet of said recording. 

13. The method of claim 11, wherein said stream of ele- 
mentary stream packets corresponds to a sound 
recording and further comprising including in the 
last elementary stream packet of said stream indi- 
cia identifying said packet as the last elementary 
stream packet of said recording. 

14. The method of claim 11, further comprising includ- 
ing, within each transport stream packet of an ele- 
mentary stream packet, indicia identifying the 
position of said transport stream packet within said 
elementary stream packet. 

15. The method of any preceding claim, wherein said 
transmitting comprises broadcasting said elemen- 
tary stream packets and said data comprises music 
for downloading onto a recording medium. 

16. The method of claim 15, wherein said recording 
mecfium is an optical disc. 

17. The method of claim 15, wherein said broadcasting 
comprises broadcasting said elementary stream 
packets from a satellite to a recording device of an 
end user. 

18. The method of claim 17, further comprising charg- 
ing said end user for downloading said music. 

19. A system for transmitting data in a stream of ele- 
mentary stream packets, said data being seg- 
mented into basic elements with each of said basic 
elements containing a predetermined quantity of 
said data, the system comprising: 

means for forming each of said elementary 
stream packets with an integer number of 
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transport stream packets; 
means tor placing within each of said transport 
stream packets a quantity of said data such 
that an integer number of said basic elements 
is contained in each of said elementary stream s 
packets; and 

means for transmitting said elementary stream 
packets. 

20. The system of claim 19, further comprising means 10 
for including in each of said transport stream pack- 
ets a code for detecting an error in said data. 

21. The system of claim 19 or 20, further comprising 
means for including in each of said transport stream is 
packets a code for correcting an error in said data. 

22. The system of claim 19, 20 or 21, wherein the data 
capacity of each said transport stream packets is 
fixed. 20 



elementary stream packet of said recording. 

31. The system of claim 29 or 30. wherein said stream 
of elementary stream packets corresponds to a 
sound recording and further comprising means for 
including in the last elementary stream packet of 
said stream indicia identifying said packet as the 
last elementary stream packet of said recording. 

32. The system of claim 29, further comprising includ- 
ing, within each transport stream packet of an ele- 
mentary stream packet, indicia identifying the 
position of said transport stream packet within said 
elementary stream packet. 

33. The system of any one of claims 19 to 32, wherein 
said transmitting comprises means for broadcast- 
ing said elementary stream packets and said data 
comprises music for downloading onto a recording 
medium. 



23. The system of claim 19, 20, 21 or 22, wherein said 
data is compressed audio data and each of said 
basic elements is a sound group. 

25 

24. The system of claim 23, wherein said compressed 
audio data is ATRAC data and said means for trans- 
mitting comprises means for multiplexing said 
transport stream packets with other transport 
stream packets containing MPEG data. 30 

25. The system of claim 24, wherein the data capacity 
of said transport stream packets containing ATRAC 
data is the same as the data capacity of the trans- 
port stream packets containing MPEG data. 35 

26. The system of claim 25, wherein said data capacity 
is 188 bytes. 

27. The system of claim 24, wherein said integer 40 
number of transport stream packets is 8 and said 
integer number of basic elements is 3. 

28. The system of any one of claims 19 to 27, wherein 
said data is IEC958 data and each of said basic ele- as 
ments is a sound group. 

29. The system of any one of claims 19 to 28, further 
comprising means for including in each of said 
transport stream packets indicia identifying said so 
data, said data's organisation and said data's man- 
ner of transmission. 

30. The system of claim 29, wherein said stream of ele- 
mentary stream packets corresponds to a sound 55 
recording and further comprising means for includ- 
ing in the first elementary stream packet of said 
stream indicia identifying said packet as the first 



34. The system of claim 33, wherein said recording 
medium is an optical disc. 

35. The system of claim 33, wherein said broadcasting 
comprises means for broadcasting said elementary 
stream packets from a satellite to a recording 
device of an end user. 

36. The system of claim 35, further comprising means 
for charging said end user for downloading said 
music. 

37. A method for transmitting ATRAC data in a stream 
of MPEG data, said method comprising: 

forming elementary stream packets with an 
integer number of transport stream packets, 
said transport stream packets having a data 
capacity equal to that used for the transmission 
of said MPEG data; 

placing within each of said transport scream 
packets a quantity of ATRAC data such that an 
integer number of sound frames of ATRAC data 
is contained in each of said elementary stream 
packets; and 

transmitting said transport stream packets with 
transport stream packets containing said 
MPEG data. 

3a The method of claim 37, further comprising placing 
within each of said transport stream packets con- 
taining ATRAC data a code for detecting an error in 
said ATRAC data. 

39. A system for transmitting ATRAC data in a stream 
of MPEG data, said system comprising: 
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means for forming elementary stream packets 
with an integer number of transport stream 
packets, said transport stream packets having 
a data capacity equal to that used for the trans- 
mission of said MPEG data; 5 
means for placing within each of said transport 
stream packets a quantity of ATRAC data such 
that an integer number of sound frames of 
ATRAC data is contained in each of said ele- 
mentary stream packets; and 10 
means for transmitting said transport stream 
packets with transport stream packets contain- 
ing said MPEG data. 

40. A system as in claim 40, further comprising means 15 
for placing within each of said transport stream 
packets containing ATRAC data a code for detect- 
ing an error in said ATRAC data. 

41. A method for transmitting data in a stream of ele- 20 
mentary stream packets, said data being seg- 
mented into basic elements with each of said basic 
elements containing a predetermined quantity of 
said data, the method comprising: 

25 

forming each of said elementary stream pack- 
ets with an integer number of transport stream 
packets; 

placing within each of said transport stream 
packets a quantity of said data such that an 30 
integer number of said basic elements is con- 
tained in each of said elementary stream pack- 
ets; 

placing within each of said transport stream 
packets a code for detecting an error in said 36 
data; and 

transmitting said elementary stream packets. 

42. A system for transmitting data in a stream of ele- 
mentary stream packets, said data being seg- 40 
merited into basic elements with each of said basic 
elements containing a predetermined quantity of 
said data, the system comprising: 

means for forming each of said elementary 45 
stream packets with an integer number of 
transport stream packets; 
means for placing within each of said transport 
stream packets a quantity of said data such 
that an integer number of said basic elements so 
is contained in each of said elementary stream 
packets; 

means for placing within each of said transport 
stream packets a code for detecting an error in 
said data; and ss 
means for transmitting said elementary stream 
packets. 
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Fig. 2 
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Fig. 3 
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Fig. 4 
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